Elevation of soluble thrombomodulin antigen levels in the serum and urine of streptozotocin-induced diabetes model rats.
The present study was designed to evaluate the serum thrombomodulin (TM) antigen levels, the TM content in several tissues, and vascular endothelium injury in a streptozotocin-induced diabetic mellitus model of rats with the basic observations concerning soluble serum TM antigen. The soluble TM antigen levels in the serum of 1-week-old Sprague-Dawley rats were 1028.7+/-56.8 ng/mL in the immunoassay using rabbit anti-rat TM IgG. The levels gradually decreased to about 400 ng/mL within 11 weeks during the development, and the levels in 11-week-old rats were preserved up to 31 weeks of age (experimental period). Identical patterns of five kinds of TM antigen subspecies (105, 52, 46, 31, and 28 kDa) in the serum were observed during normal development from 1 to 31 weeks in the Western blotting under reducing conditions. Soluble TM antigen levels in the serum and urine of the model rats were significantly increased to 1. 3 times the levels in the buffer-administrated control rats without an increase in the serum creatinine levels. In contrast to the TM antigen levels in the serum and urine, the TM content in several tissues including the lung, pancreas, kidney, and spleen of the model rats significantly decreased by 47% to 10% of those in the buffer-administrated control rats. Flattening of the longitudinal ridges in the endothelium, crevasse-like endothelial sloughing, platelet activation and aggregation, and/or leukocyte adherence on the endothelium were observed in the aorta of the model rats based on scanning electron microscopic observations, indicating endothelium injury. The present results indicate that the serum TM antigen levels increased with injury to the endothelium in the model, even when renal dysfunction was not present. It is suggested that increased TM antigen levels in diabetic patients could reflect endothelium injury as observed in this diabetic model experiment.